A new approach to apple proliferation detection: a highly sensitive real-time PCR assay.
The present paper describes a new approach for diagnosis of apple proliferation (AP) phytoplasma in plant material using a multiplex real-time PCR assay simultaneously amplifying a fragment of the pathogen 16S rRNA gene and the host, Malus domestica, chloroplast gene coding for tRNA leucine. For the first time, such an approach, with an internal analytical control, is described in a diagnostic procedure for plant pathogenic phytoplasmas enabling distinction between uninfected plant material and false-negative results caused by PCR inhibition. Pathogen detection is based on the highly conserved 16S rRNA gene to ensure amplification of different AP phytoplasma strains. The newly designed primer/probe set allows specific detection of all examined AP strains, without amplifying other fruit tree phytoplasmas or more distantly related phytoplasma strains. Apart from its specificity, real-time PCR with serial dilutions of initial template DNA ranging over almost five orders of magnitude (undiluted to 80,000-fold diluted) demonstrated linear amplification over the whole range, while conventional PCR showed a reliable detection only up to 500-fold or 10,000-fold dilutions, respectively. Compared to existing analytical diagnostic procedures for phytoplasmas, a rapid, highly specific and highly sensitive diagnostic method becomes now available.